INTRODUCTION
structure and functioning of forest ecosystems in India (Raju et al. 2010) . The species composition, structure and distribution pattern of tree species vary along the environmental gradients such as rainfall, temperature, pH and physico-chemical parameters of soil. How the floristic life-form composition and proportions vary along the environmental and ecological gradients was demonstrated in the tropical deciduous forests (Raju et al. 2014) .
The River Godavari, second largest in India, supports high primary production in Telangana state. For its water resource, a number of lift-irrigation and drinking water projects are contemplated and initiated in the Valley. There will be a change in the water regime in the region through creations of reservoirs; the attendant activities such as laying of canals, erecting the power lines, inroads into the forests and its further fragmentation and increased biotic pressure. In the current scenario of continuous loss of these tropical dry deciduous forests, it is essential to understand the forest stratification, the tree species composition, associations and their spatial distribution. In the absence of such a case study, the tree diversity, richness and forest stratification in the tropical dry deciduous forests along the gradients of the Godavari Valley in northern Telangana, India, were contemplated and thus formed the subject matter of this article. The main aims of the present study are to recognise the tree species diversity in dry deciduous forests, as an example of tropical dry forest, and to assume the changes in tree species composition through the environmental gradient of the Godavari Valley and to record the baseline data for change detection in the future.
STUDY AREA
The study area is northern Telangana, excluding Khammam district. It lies between the latitudes 17°17′3′′ and 19°55′2′′N and longitudes 77°28′6′′ and 80°40′4′′E (Figure 1 ). The study area covers four districts, namely, Adilabad, Nizamabad, Karimnagar and Warangal. Today, these districts of northern Telangana are reorganised into 15 districts ( Figure 1B ). The study presents the research finding as per the former district boundaries because the scenario of physiography of the land does not change with political boundaries.
Telangana . The natural forest regeneration potential in the Godavari Valley was largely through seed recruitment whilst the stocks and root suckers play a limited role (Gopalkrishna et al. 2017) .
The landscape characterisation of the study area and the biotic and abiotic factors operating are presented in Table 1 .
METHODOLOGY

Sampling Design and Collection of Data
The documentation of vegetation composition in the study area was performed during 2009-2013. The ground sample locations were chosen as selected by Indian Institute of Remote Sensing (IIRS), Dehra Dun (2009), based on forest density and NDVI values. One hundred and twenty quadrats of 31.62 m × 31.62 m (0.1 ha) size plots were laid to collect the tree and shrubby layer data for the present work, and herbaceous layer is excluded because it comes under ground layer. The plant taxa were identified with the help of the Flora of the Presidency of Madras (Gamble & Fischer 1915 -1935 , Flora of the Presidency of Bombay (Cooke 1903) Adilabad, 2. Nirmal, 3. Asifabad, 4. Mancherial, 5. Nizamabad, 6. Kamareddi, 7. Jagtial, 8. Sircilla, 9. Peddapalli, 10. Karimnagar, 11. Bhupalpally, 12. Warangal Rural, 13. Warangal Urban, 14. Jangaon, 15. Mahabubabad; (C) Northern Telangana (except Khammam district) .
.
(IVI) (Misra 1968) were determined to describe the tree species composition, abundance (Table 2 ) and species richness (Suthari 2013; Gopalkrishna et al. 2017) .
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Alpha diversity for the study sites was calculated using the Shannon-Weiner Diversity Index (1963) formula:
where H′ is Shannon's Diversity Index, pi = n/N, s is the number of species; n is the number of all individuals of one species; N is the number of all individuals of all species and ln is the natural logarithm.
where a is the number of species common to both sites; b is the number of species that occur in site 1 but not site 2; c is the number of species that occur in site 2 but not site 1 (Whittaker 1960).
RESULTS
Floristic Composition and Diversity
The present study resulted in documenting 110 flowering plant tree species (Table 2) , representing 82 genera and 37 families. Leguminosae (Fabaceae) constitutes the predominant family with 26 species in strength, which is followed, but distantly, by Rubiaceae (9 spp.) and Combretaceae (7 spp. However, all these formations make the tropical dry deciduous forest typical as described in the forest manuals or floras except the inclusion of Wrightia tinctoria, which is generally a semi-moist teak forest element. Currently, T. alata as an associate is relegated to second place whilst L. parviflora retained its next position. H. pubescens and D. melanoxylon occupy the fourth and fifth ranks, bringing down A. latifolia to the sixth position whilst X. xylocarpa attained the seventh position in its predominance ( Table 2 ). The teak is gradually displaced further down towards Warangal by the species of Terminalia, Wrightia, Holarrhena, Xylia and so on. Wherever the top canopies are removed, the soil is exposed to light and erosion. The dominant natural teak in this eco-floristic zone has given way to T. alata towards southwest, which is presented in Figure 2 . As the conditions conducive to teak growth gradually deminish from Central India further down in northern Telangana where T. grandis gets out numbered by T. alata, A. latifolia and so on. The intersection happens in the forests of former Karimnagar district.
To evaluate species richness in the forest community, the IVI is used as an index. T. grandis shows the highest IVI value (32.6) followed by T. alata (17.96), L. parviflora (12.56), H. pubescens (12.42) and D. melanoxylon (11.39). T. grandis is the species with the highest values of RF (4.84), RD (20.84%) and RDom (6.92) . Conversely, T. grandis was the most abundant species in northern Telangana region in terms of absolute values. Besides, 41% of the total tree abundance is due to the top 10 species (Table 2) chanania axillaris, Garuga pinnata, Givotia moluccana and Streblus asper represented the least, being hardly getting included in the quadrats laid. In terms of species abundance, of the 37 families found, half of them are represented by single species only (Table 3) .
Species Diversity and Stratification
There are 110 tree species, which have fallen under the quadrats, largely constitute the forests structure of northern Accordingly, one finds greater species richness and diversity from Adilabad towards Warangal district. The tree species number increases from 60 in Adilabad to 84 in Warangal (Figure 3 ; Table 3 ). However, Nizamabad district has less than half the number of woody species of the eco-floristic zone.
DISCUSSION
In tropical forests, the plant diversity inventory largely concentrated on tree species diversity than the other life forms because tree species diversity is fundamental and important aspect for forest ecosystem. The tree diversity greatly varies from location to location mainly due to the factors such as geographical variation in the habitat, anthropogenic pressure, disturbances and climate. The floristic composition is one of the major characters of the plant community where the number of species and their individuals in a community reflect its gene pool and adaptation potential. Moreover, the floristic composition and diversity patterns of plant community are a prerequisite to understand the overall structure and function of an ecosystem (Singh et al. 2016) . Northern Telangana has a landscape characterised on the abiotic factors such as temperature, rainfall, physico-chemical parameters of soil and fire and biotic factors such as dominance of teak, overgrazing, collection of fuel wood, timber and non-timber forest products (Table 1 ). The soils are basic, alluvial and ferruginous black on tops. The soils are laterite and welldrained under teak. The teak flurishes well in the north of the river Godavari, as an extended distribution from central India. The forest landscape gradually changes from Tectona zone to Terminalia zone in Adilabad to Warangal, in the northeasterly direction (Gopalkrishna et al. 2017) . The forest in Mancherial Division (Khanapur range) was classified as 'Dry teak' with the associates of A. latifolia, T. alata, D. melanoxylon, Hardwickia binata and Dendrocalamus strictus (Puri et al. 1989) .
The importance value index (IVI) indicated that T. grandis is the most predominant tree species followed by T. alata, L. parviflora, H. pubescens and D. melanoxylon in the study area, whereas Pterocapurs marsupium, Schleichera oleosa, Mangifera indica, Syzygium cumini, Bauhinia vahlii, Mallotus philippensis and Grewia tiliifolia are the most common species in the tropical forests of R.V. Nagar Range of Eastern Ghats, India (Reddy & Ugle 2008) . T. grandis is the predominant taxon with highest IVI value (32.6) and the co-dominant species are T. alata, L. parviflora, H. pubescens and D. melanoxylon with an IVI of 17.958, 12.557, 12.422 and 11.392, respectively. It is observed that the top 10 dominant taxa have shared 41% of the total density of the study area that resulted in less diversified forest ecosystem. In tropical forest ecosystem, it is very common for one or two species to grow and spread all over. In northern Telangana region, 30 tree species, especially from genera such as Tectona, Terminalia, Madhuca and Anogeissus, occupy the top canopy and share more than half of the density. The under storey accounts for 35%, and liana and plantation category are negligible in the forest strands. Butea superba is the important liana and indicator species of undisturbed forests present, whereas Gitonia floribunda is the successional species occupying the fringes of forest patches, which are secondary and formed because of deforestation or removal of select woody species (Suthari 2013) .
T. grandis, T. alata, L. parviflora, H. pubescens, D. melanoxylon, A. latifolia, X. xylocarpa, C. swietenia, L. coromandelica and M. tomentosa are the most common tree species in the natural vegetation of the Godavari Valley in northern Telangana. T. grandis was the most common, abundant and dominant taxon, and with its ecological function, it is the fundamental element of the ecosystem (cf. Ellison et al. 2005) . The plausible anthropogenic reason for the decline of teak further southeast is the increased non-tribal population and their great demand for teak timber that has lead to its cutting and smuggling despite some protective measure by the State Forest Department. The baseline data, which provide the tree species composition, diversity and stratification in the forests, served to characterise the tropical dry deciduous forest ecosystem will be of certain use in the future change detection studies. The data further help to formulate new policies for the conservation of these native forests as natural resource utilisation base for the ethnic inhabitants and the local climate protection. 
